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terminals 2 and & on te ‘mined board A on the 
main "edie op hae 


Auxiiiary Timing Weve Se lector, Using the 


ater he er) Sen Benen ar cee Bae 
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emponents in as ey a 15/32" hole 

in the ¢ seillLograph fron’ p panel and mount the 
switeh 83 and the nameplate with the OFF position 
of S3 in the 50 me. nesition. Run ieads froi 
53 to termina ais § and 6 on terminal board A on 
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the main auxiillary sweep chassis. 
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Auxiliary Sweep Trigrer c_Select tor. Using the 
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Ae. Pens bing tg say ? 
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components in envelope #5 @rill a 19/32" hole 
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in the oselllograph front panel and mount the 
switeh SL and uh 6 nameplate with the OFF position 
of Sl in the positive posit bi0Nn. Run leads from 
ob to + rminals 1 and 2 on terminal board A on 


the main auxiliary sweep chassis. 


3. Fovwe On fonnections. Make the following connections between 


4 A A Fa Tomine aoe 


»% ee "2% ep ¢ _ 3 e 4 & . x duh 4 hd : Fe = eh yy 
the main oseillogravh power supply and the main auxiliary 
Daron te ox Y a, Caan Maan RR E Re Betas pases vi aati 2! mY srs gh | 
P&P 300 ¥ d.¢. to terminal #7 on cermi wed board & 


* "3 it UP 0 i “ y a fF 2 aa, he if « ‘ a cp 
115 V 60 eveles to verminals #l3 and fil. on terminsl 
board & 


Oh cies care am oh ke wba SSP RAE Maen er DT he eee ae be Can ae 
(s OUnG va cerminal #3 oan terminal beard A 


fe i > og fe ie Was es & of ’ f ie % yen Fa y, a 
# GOO V'd.e. ta standoff on front edge of chassis 


: “| ET om SF net ty Fee iT% 2 rh 4 Sin “ 
1. Using components in envelope ¥7, connect lead 
to Jl from output end of 1.0 microsecond delay 
ny rams my 4s su %, is 2 4 = Pe by Bes mien ae aera ated ect - Su Qn ye % ty, 
cable in the time Slay cireuit of the low 


speed sweep chassis. (Pin 7 of Vi, 12AT7). 
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components in envelope #8, connect proper 
Leneth of RG/11U coaxial cable between J2 on 

main auxiliary suesp chassis and sweep trigger 
on bottom of oscillograph rear pa nel . A separate 
oP aeeee input jack will have to be used for the 


high speed sweep trigger due te the high frequenc ia 


present in the triggering waveform, 


Wscillater Cl Chas sis 


Mour ting. beokine from the rear of the oscillograph, renoye 
the back cover plate of the chassis upon which the front 
vane yertical deflection selector. switch ig mounted. it 
may be seen that the ¢ KC terminal and = KC terminal on the 
rear wafer of this switen are interconnected. Remove this 
intercennection and run ail leads to the = KC terminal, 
Leaving the =f KC terminal empty. Mount the pin jack in 
envelope #9 on the empty ¢ KO terminal. This jack should 
face to the rear, slightly upwards, and to the right of. the 
oscillograph cabinet. Its exact position may best be 
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determined by placing the auxiliary oselllator chassis inside 


ye} th ‘ 04 on a Cis i =H ek a alc * = 4 ites R a rie Naeaee He Be ‘ 
wae selector switch chassis and plugging in the oscillator 


output pin plug into the pi 
the front face of the OSes later e@hassis should be flush 


with the rear edge of the selector switch chassis and 


jack mounted on the 4 KC terminal. 
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y the Lew spead 
aweep chassis 80 as tO Make i% easily ifope erable. This 
may be done by mounting the switeh (15/32" MOUNCLN g hole) | a % 
in the 115 V a.¢.'line to all filament transformers except ae 
thos » aupplying filament voltage te tubes #1 and #2 in the 
@é ae ae 1 Gdslay circult J Connect the ‘pilot t ight (7/16" mounting 
os acress one of the filament transformers whose primary 


voltage 18 to be switched. This pilot light should be 


mounted in amt easily wisible lecation go. as to ins re the s 
Low soeed sweep chassis and nigh speed sweep chassis + wi11 
rot be energized simultansously. ie ali d.c. leads connecte 
f fee 4) to thei original terminals. As an alter native it may be 
desirable to incorporate the chassis ian, switches 
| p into & single DPDT switeh to be mounted on tae Sscilioeranh | 
oe front panel along with the pilot gene in this case, the 
auiteh should perform the described functions in the low 
speed sweep chassis and switch 115 V a.c. in the auxiliary | 
: high speed sweep chassis, — | 
| io As previously deseribed mount new panel coaxial connectors 
ror the trigeer and vertical deft ection inputs. These | 
connectors 1 mast be used Lf order to cbtain minimum attenuation 
| ae of the high frequency eco mponents present in the anticipated : 
waverorms » ] 
| 3 Ag previously deseribed, the coaxial connection fr om the : 
oscillograph input panel to the voltage divider terminating | 
resistor Shonid be replaced with the 0,541 mierosecond celay 
eeble. | 
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bg sage ny oe m ~ Me FX & oie x ay , 2%, t ~ “4 ” oe md * be ¢ Nie ~t 4 pee my 
if, order To opérate the suxillary high speed aveep the 


ci. De-energize the low speed sweep chassis. 
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sing leads across high vs tage 
terminals to ground and across sweep and 


Fier coupling Ck mae? NO ee 
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¢~ 3, Disconnect low spe 36d. swe sep chassis # sweep, 


- gweep and intensifier leads from their 


respective coupling capacitors. 
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From auxiliery hi 


- Connect red lead to #4 sweep capacitor. 


an a . ; at] 7 be al ’ oy sr YF: s i de 
eo UGunect orange Lead to «- gween capacivter, 
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je 
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ga Connect ted and white lead to intensifier capac 
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Ss, Gonnect high sp eed sweep trigger input eable to 


Lea 


jack at bottom rear of oscillograph cabinet, 
Lea es Remove 2 high voltage shorting Leads 
"9, Bnergize avriliary high speed sweep chassis 
| oe ee . by switeh Sk, 
Auxi 13 Lary high speec sween is now ready to operate. To 
opserve transie vat wavelorms 3 
1. Select sweep speed with sweep speed selector. 


FY 


Bat: ts 3 i“ fame ah neh t ty ate fe tre 3 oy . . 
eo Adjust O = 1.0 microsecond signal delay with 


\ 
oy Aw ae iis —timir 4 (Se z by San Na 2 
« ay te * et “= “to €' rn Fm 5, £% Of: &S ~ a F( q 
5 7a iimng trigger snouled be in 
y 2 
ié Felt fa i ae ee Pr 
GFF" position. 
% ay bY » « 3 mr ay » 
t +n - *h ate EFS ope TAL’ “5 £2 CW oy TOD 33% F py se % ay a rs S : 2, 

i, Auxiliar ¥ 1 trigger selector? snouid be 
er She peasgitian eorrecnoardine tO tha aween 
alte do oe tel ‘Ne is a My Pa i, a3%) ae re a & mF Pe Soe bay tree (ahh) Aes D ag? ERR: a OP Nae Ores ul 
, Sp ‘ s cP ce “ye ‘ont on 49 “ re Ej7 se? 
Pte ate i, va aie wa BY Wek ako tla ‘i re 
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t ig a mci ies m sti 5 


ay 


ete? *R »™ war . Prat on os ' >, a. Ae r “ Ls 
De Surece push bubten on osellicgran ront sanel 


will initiate the desired transient, 
Lo observe timing waves: 
1. Select sweep speed with auxil faery sweep 


in "ON position. | 
oY pelLect timing wave Spequency wi ith auxiliary | oe 
: timing Wave ‘selector gwiteh. 

u, Place oscillograph front vanel selector swite oh 
inf KC position. a 2 4 
5. CHO push Button on oscillograph front panel. 

will initiate display of timing waverorm. 
When taking photographs of high speed transients and high 
frequency timine waveforms the CRT. intensity control should | 
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be set at maximum and the foeus adjusted for Ope: Biante 


ire E Sedeawtes-Siest 


THEORY OF OPERATION | 4 oe | 
| aes oa 

£ne elect tronic components of the auxiliery high speed ee 
gweep assembly are divided into three sections; 


AL Famine Osciliaters 


hy FEE mpeg oF ee 8 = me Gy 
BB, ivigger Circuit 


GC. Sweep Cirenit 


rE 2 =, fie pees 
wailing Oscillaters 
TAN RARAD ISIS 8: Soe PADIS Sete eat was pa : f ry 


endl srpiontvaes 


20 me/s ec _Oge clliater. VoL2@a is a conventional Hartley 
Oscillator whose output is ¢ cepaeciti vely eoupled to the buffer 
amplifier V-13. Pine frequency adjustment is made with slug 

| eaarse freauency adjustment is made with the 


paddar capacitor C=35. | 


ac@: - a fe Ke OD f ay >, al 4 4 ery be cus Z ae or " > on, “pe iy man a Prear} der “ Me ce 
ay, tte? BS! pe ve eo an eh Pe he che ahs oh. Cf & tor # v aH nd ira ud ve o oh a Rd mY ant One. A. és H all fr E = B; é 


x . “ x Bs. ap wp tye oa ; ow es Pe i itty Ms a Ga & mY shy ote ‘Sy 
osciliator whose qutnut is cagpacitively ec supled to the buffer 


cae 
3 Gy 


| neces sary tO generate a high vervaee gsuree to view t! 


ee ZPOL yee rae te, Fe . pag 5 os SENS EE ee ee ee PE TA tg Ato se ees 


i te a) ve 
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=> 


slug tuned coll Lel, coarse frequency adjustment is made. 


with padder eagpaciter Gel. 


Relay K-3, whith is contrelled by panel switeh 83, applies 


the desired timing frequen :y to the C.R.v. vertical deflection 


4 


alate: and gnere 24 208 the proper buffer ¢ ampli ifier., The plate 


suned cireuit ¢ capacitance of the buffer amplifier consists 


entirely of the amplifier output capacitance, C.R.T. input 


es i 
enpacitance, and distributed capacitance of the relay, 


eelaetor switch, and connecting wir Lng Fine tuning oF the 


buffer amplifier tuned aeons inde by slug tuned coils 


Le or Le, Coarse tuning is made by physically moving the 


leads on these coils thus removing or adding fractions of 
CUPS » 


im order to display the timing wave: on the sereen of the C.R.T 


it is necessary to introduce 2 pulse into the trigger eireuit. 


Att 


position and the CRO button on tne oseiilegraph panei is pushed, 


the low speed sweep chasais generates a trieger pulse which 


che Ales gneed sweep. In this manner, it is not 


+ 


waveforms. 


ee ae acts as a limiter by virtue of its input 


capacitance and grid current leseine. When a trigger vulse 
Ls applied eapacitor Cel and the in nput @apacitanca act as a 
d 


. 2. ¢ ¥ 
12 GAME 


This is accomplist hed by a connection from the pulse generator 
of the Low apeed sweep cirenit through eB ae Keds and Kel into 


the grid of V-3, When panel switch 8-2 is placed in the "oN" 


os . Bt cs ran am -a5 pane re ~ * io wore 5 

Gapacitance divider of approximately 4% to 1. if the trigger 
4 

& oe rapt ae £ 4 2% de} es ss "ee 46% a 3. jis t} 5 = bad ee fi oe % ; 14 Ce gi a wf 
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aporoximately 1.0 microsecond by K=2 and the e 


capacitance If the trigger is posi ltive, the emplitude is 


Timited and the duration is Limited to less than 6.1 miero- 


second by grid loading and the effective source capacitance, 


Phase Inverter. Ved is a conventional phase inverter supplying 


oppesite polarity outputs from plate and cathode circuits. | 
Dependent upon the input trigger polarity relay K-1, which 
Ls controlled by panel switeh Sel, s€lects a positive pulse 


to be applied to: the ‘succeeding SCARE o 


Pulse | sires cher. Ve3 shapes the trigger pul se into a pulse 


retaining the fast initial rise but of greatiy increased 
length so as to enable reliable operation of the following 
time delay stage. The stretching action ig aceomolished by 
Ra133 the 202 meg piste load resistor of V=-3. A oositive 
grid pulse drives the grid of ea into the positive : region 


where its plate ; resistance is low and the interstage capacitanhes 


i 
ee: 
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twean V-3 and ¥-4A, V-4B is charged rapidly through this 


low resistance, When the input trigger pulse 18 terminated 


Vo3 is cut off, its plate resistance is very large and the 


interstate capacitance must discharge through the hieh plate 


oad resister R-13 » -C«-7 and Rel5S also contribute to the 


discharging action, the net result belng a pulse with fast 


initial rise but increased length. 


4 ep and inteerator. Ve4A is a conventional resistance- 


diy 
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capacitance coupled ampliafier 29 the 
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a ds ng tty m dis 2 2h ‘ms . a OS Sie oe + 2) Ge P oh fe. * = a a ” 3 & nv Na y, 
inveprating capacitor. This capacitor slows the vulse rise 


time down to approximately 1.5 microseconds. 
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as Lire Eis! % dy 3 i eat wigs. Sy apes ro Daa dnp ey Le hor Bu 
RELEy BE Oke » VexS5 ta 9 shears euteff tube whose bias is 
STUISLIV Wes x atti ar, Pest sped - ro z 
i 1, 4 ye Hae : al To. i # ‘ e. “iy oe fue, * be 
& | controlled by R=-19, the chassis zero delay adjust eontrol, 


and R21, the panel 


panel delay adjust control, As the inout sulse 


to ¥-5 has @ sloped leading edge V-5 will. have no output until 


the. input voltage exceeds its eutoff? bies., Therefore. adjuste 


ment of this bias introduces a delay of from approximately 
| gare to 1 microsecond. As the delay introduced by V-8 varies 


considerably from tube to tubel, R19 has been provided as a, 


Ty 


Zero adjust. 4th Re2i set in the ninimun delay position R=i¢ 


ean be adjusted wntil the start of the sweep and the arrival 


of the vertical deflection signal coincide in time. 
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Amplifier and D Driver t's V-6 and V-7 are conventional resistance= 
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CF a amplifiers. V-6 is used to minimize 


inherent cirenit delays and Y-? provides a low impedance driver 
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grey 


for the final stage. 
Sweep. SEARESE.« Yo is a hydrogen thyratron that initiates 


ositive and negative sweeps for the eathodeeray tube. hnonce 
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CPig eger puise is applied to its erid bhnrough Tel, after a 
certain inherent delay it changes from a non-conducting to a 
condueting StEGE 6 

Amplifier, V-4B is es conventional resistance-capacitance 
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amplifier used for phase inversion and amplification. 


ng 


coupled 


Pulse senerator. YoQG gets eas a constent current generator 
which supplies a step function of current to the 1.1 mierae 


second dalay line and R-39 the terminating resistor, The 
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sha pa te on, of 9 a a = A ve “Ben gan See as fo Po 2 “sy 
step of current divides equally between the delay 


Line and 
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at «Toe coy gy Gm OD Hp eee oa fa fore cor Tomer “ES ae Pa a ge dt de 
* He395 the current in the delay line travels to the end of the 
: vas 5 " : NUN Sap 9 Ben LP ws a: fo % de Ae ae Bagi 4 hee Caliah ae ye epee s : 
= Line where it reflects from the short circuit with a phase 
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sversal., It then travels back along the delay line and 
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appcars at N-39 onee again, resulting in a voltage equal to 
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the delay line; 1.@., ¢2o¢ micrase ronds « 


Power Amplifier. V-lO accepts the 2.2 microsecond pulse from 
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E , * * 2 PUBS R - er oxen cy bay 
YoO and transforms it into a positive going pulse of approximately 


@00 volts magnitude for intensification of the C.R.T. trace 
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» Sweep Circule 
‘he operation of the sweep circuit may best be ex colained by: 


: the following diagram: 
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is then closed Cy 


ays : EN eee 5 ree 3 in es 
will discharge through By, 5, and Ra inte Co. fhe voltage 
a: | ar ae 2. : sta 8 EROS OO AE PR, aS AE) RS ry REO Cee | 

By Will be a negative going expone ential and voltage bo WiLL 


, by te ah ay ~ ‘ Ps 3 %, aes 2 Y ot 4 . 7 A ee be dhe %, - 4 be 
be a positive going exponential. With modifications this 18 
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‘ é 4 4 > oe my Cd ae * on he Me e*$ ste Eon > yd spe, Ay ses, 
the basis of the high speed sweep cirenit. V=-b the hydrogen 
tw ayy ~ see £ eng 4% Ss abe x Gis % any ja rh reap! 
wratron replaces S, the switeh; inductaness are placed in 
whe 
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linear rather than an exoonential waveform. Tue sweep capacivol 
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and the plate resistanee of V-8. S-3 serves to switch values — 
resistance and inductance in order to obtain the different 
sween times, in appearance each sweep is linear with an over- 
ahoot at besioning and end. These yersho ots result in 
bright svotS at the beginning ane end of each trace of the 
oR, T.3 however, these spots will not fog film and all sweep 
‘times are measured between them. 0.0. charging voltage is 
t 
at upplied by the # 900 ¥ supply through voltage Givider R-53' 
and R-$5, current Limiting resistor R-54, choke Lei5, and — 
diods Vedd LeilS serves to isolate the power supply from the 
sweep eireuit during the sweep interval; the voltage divider 
Re95 and R-55 determines the length or the C.n.t. trace. 


¥ MAINTENANCE AND ADJUSTMENTS 
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a. Freguency. The frequency of the timing osclilators may 
be varied by coarse controls Gol9 ang C-35, and by fine 
controls Lel and Le@. It ig suggested that the frequency 
be set by means of a precision wavemeter held in the 
vieinity of the nuffer oseiilator tuned cireuit. If the 
wavemeter is held near the oscillator tuned circuit, it 
can easily detune the oseciiletor and thus result in a 


faise indication. 
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De Magnitude. rye of the timing wave is best 
adjusted by observing the C.R.T. timing trace and adjusting 
it to maximum by means of Le 2 or Le&, As these inductances 
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tune to the desired frequency with distributed capacity, 
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ae Maintenance 

| 2 | . Exeluding component failure and aging, the following 

conditions may cause inoperation: | 

»« witty relay contacts in Ke3. 

‘Be BA yoltage helow approximately 250 1. 

3. Replacement sf cathode-ray tube and other 
changes in value of distributed capa eitance. 
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@ 4 | The only preliminary adjustment in the trigger circuits is 
the zero delay adjust control R-19. With panel control K-22 
on minimum delay adjust R-19 so that the desired vertical 
def ‘Le etion waveform appears slightly to the right of the 
bright apee at the start of the sweep. This adjustment should 
have to be made again unless ¥-8 is changed or its inheren 


delay varies cousiderably with time « 
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Excluding component failure and aging, the following 


conditions nay cause inoperation: 
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